Studies of human cytomegalovirus vaccine have been initiated in healthy volunteers and in renal transplant recipients (4, 5, 13, 16) . Since human cytomegalovirus strains do not infect experimental animals, no data are available on the degree of attenuation of the vaccine virus. Murine cytomegalovirus (MCMV) has been studied as a model for the human virus vaccine because MCMV can be rapidly attenuated by passage in mouse embryo fibroblast cell culture (8, 15, 17) . In addition, reproducible markers exist which differentiate virulent from attenuated virus. In contrast to virulent virus passaged in murine salivary glands, attenuated virus is no longer lethal for suckling mice and replicates poorly in the livers and spleens of weanling animals (8, 15) . However, attenuation is unstable since cell culture-passaged MCMV reverts to virulence after a single back passage in mice. Because MCMV replicates in serous acinar cells of the salivary glands of mice (6, 19) , it has been suggested that virus virulence may be specifically associated with epithelial cell passage in vivo (12) . In this report, we describe MCMV replication in various cell and organ cultures in vitro and define the virulence characteristics of virus produced by these cultures.
Methods used in this laboratory to prepare and characterize virulent and attenuated strains of MCMV have been described previously in detail (8) (9) (10) Primary mouse embryo fibroblasts were derived from trypsinized 18-day mouse embryos by standard methods (14, 18) . For infection in vitro, mouse embryo fibroblasts were used in passage 2. Continuous-passage murine adrenal epithelial adenocarcinoma cells (Y-1) were obtained from John D. Shanley, University of Iowa, Iowa City, (20) . Swiss albino continuouspassage fibroblasts (3T3 cells; ATCC CCL163) were obtained from the American Type Culture Collection, Rockville, Md. (7) . Each of these cell types was maintained in MEM supplemented with antibiotics and 5% newborn calf serum. Peritoneal exudate cells were obtained from 4-to 6-week-old Swiss mice by peritoneal lavage with 5.0 ml of cold MEM. In some experiments, peritoneal exudate cells were stimulated by i.p. injection of 1.0 ml of medium containing 5% thioglycolate 72 h before collection of cells.
Tracheal ring organ cultures were prepared in accordance with the methods of Collier et al. (3) and Mantyjarvi et al. (11) Thus, in these experiments, each of the cell and organ cultures used produced attenuated MCMV as defined by lack of lethality after challenge of suckling mice. These results were not dependent on the virulence characteristics of the input virus used. With specific regard to the possible role of epithelial cells in the production of virulent MCMV in vivo, the only epithelial cell culture (murine adrenal adenocarcinoma) studied here in vitro released attenuated virus. MCMV replicated almost exclusively in the epithelial cells of the tracheal (11) and esophogeal cultures as determined by electron microscopy (M. C. Jordan, unpublished data), yet attenuated MCMV was produced. These findings confirm and extend those of Selgrade et al. (17) , who noted that MCMV produced after infection of tracheal organ cultures with virulent virus was highly attenuated. In fact, even infection of 
